Heteroduplex formation by human Rad51 protein: effects of DNA end-structure, hRP-A and hRad52.
Purified human Rad51 protein (hRad51) catalyses ATP-dependent homologous pairing and strand transfer reactions, characteristic of a central role in homologous recombination and double-strand break repair. Using single-stranded circular and partially homologous linear duplex DNA, we found that the length of heteroduplex DNA formed by hRad51 was limited to approximately 1.3 kb, significantly less than that observed with Escherichia coli RecA and Saccharomyces cerevisiae Rad51 protein. Joint molecule formation required the presence of a 3' or 5'-overhang on the duplex DNA substrate and initiated preferentially at the 5'-end of the complementaryx strand. These results are consistent with a preference for strand transfer in the 3'-5' direction relative to the single-stranded DNA. The human single-strand DNA-binding protein, hRP-A, stimulated hRad51-mediated joint molecule formation by removing secondary structures from single-stranded DNA, a role similar to that played by E. coli single-strand DNA-binding protein in RecA-mediated strand exchange reactions. Indeed, E. coli single-strand DNA-binding protein could substitute for hRP-A in hRad51-mediated reactions. Joint molecule formation by hRad51 was stimulated or inhibited by hRad52, dependent upon the reaction conditions. The inhibitory effect could be overcome by the presence of hRP-A or excess heterologous DNA.